Down regulation of IGF-I and IGF-IR gene expression in right atria tissue of ventricular septal defect infants with right atria hypoxemia.
Our previous studies showed serum insulin-like growth factor-I (IGF-I) concentrations significantly decreased in infants with congenital ventricular septal defect (VSD) and that they were associated with increased concentrations of growth hormone. In order to confirm the relationship between IGF-I axis and VSD, we further compared the IGF-I and insulin-like growth factor-I receptor(IGF-IR) gene expressions in the cardiac tissue of VSD infants. Right atrium biopsies of 27 infants were studied. Five infants not having VSD were classified as controls (Group I). Twenty VSD patients were then divided into 2 groups according to their shunting magnitude index (level of pulmonary vascular resistance compared with systemic vascular resistance, Qp/Qs). VSD patients with minor shunts (Qp/Qs<1.7) were classified as Group II; VSD patients with larger shunts (Qp/Qs> or =2) as Group III. Besides, seven tetralogy of fallot (TOF) with shunt (Qp/Qs>4) infants were classified as the Group IV. A non-radioactive DIG-RNA probe detection system, western blotting and immunohistochemistry were used to detect the gene expression levels and protein products of IGF-I and IGF-IR in the right atrium samples of VSD infants. The relative protein levels of IGF-I were 0.96+/-0.05, 0.43+/-0.03, 0.15+/-0.04, 0.12+/-0.03 and IGF-IR were 0.80+/-0.08, 0.57+/-0.03, 0.38+/-0.02, 0.24+/-0.04 in the right atrium of 4 group patients. The relative mRNA levels of IGF-I were 0.95+/-0.01, 0.41+/-0.03, 0.29+/-0.05, 0.15+/-0.01 and IGF-IR were 0.85+/-0.05, 0.56+/-0.03, 0.17+/-0.01, 0.18+/-0.01, respectively. There was a significantly greater but more gradual decrease in protein levels and in mRNA levels of IGF-I and IGF-IR in Group II (p<0.05), Group III and IV (p<0.01) than in Group I. The results of immunohistochemistry also demonstrated a similar decrease in VSD patients. In addition, the decrease of mRNA and protein levels in IGF-I/IGF-IR of VSD patients show related to the saturation of oxygen in the right atrium and the ratio of systolic right ventricular pressure to left ventricular pressure. We further confirmed the down regulation of IGF-I/IGF-IR in cardiac tissue of VSD infants and the decrease to be associated with shunt magnitude and the severity of hypoxemia in the cardiac chamber of VSD.